In this article, we prove some new convergence theorems of the Ishikawa and Mann iteration sequences for strongly accretive and strongly pseudo-contractive mappings by using the new inequality and the new approximation methods. Our w main results improve and extend the corresponding results of J. Math. Anal.
Ž . 1 T is said to be accreti¨e if for any x, y g K, u g Tx, and¨g Ty, Ž . there exists j g J x y y such that 2 2 uy¨,j G0, Ž . Let X be a real Banach space, let K be a nonempty convex subset of X and let T : K ª 2 K be a multivalued mapping. Given Ä 4 x gK, the sequence x defined by 
2 If there exists a positi¨e integer n such that
n q 1 n n n n for all n G n , where G 0 for all n s 0, 1, 2, . . . and ª 0 as n ª ϱ, 
2 Because ª 0 as n ª ϱ, for any given ⑀ ) 0, there exists a n positive integer n G n such that -⑀ for all n G n . Therefore, from
n q 1 n n n Ž . for all n G n . By the conclusion 1 , we know that 0 F lim sup ␥ F ⑀ Ž . Proof. Take q g F T and hence q s Tq. If there exists a positive integer n such that x s q, then we have
Ž .
i.e., x s q. By induction, we can prove that x s q for all i G 1.
This implies that x ª q as n ª ϱ. Consequently, without loss of generaln 5 5 ity, we can assume that x / q for all n G 0, i.e., x y q ) 0 for all n n Ž . n s 0, 1, 2, . . . . Because X is uniformly smooth, by Proposition 1.1 7 , J is 2 single-valued and uniformly continuous on any bounded subset of X. It Ž . follows from 3.1 and Lemma 2.1 that
where
Ž . I First we consider the second term on the right side of 3.3 .
Ž . From Lemma 3.1 and the condition ii , it follows that Ž .
Ž . II Next we consider the third term on the right side of 3.3 . We prove that b ª 0 as n ª ϱ. In fact, we have
n Ž . and so, from 3.7 , it follows that
Ž . By the assumption ␣ ª 0 as n ª ϱ, from 3.8 we have
n which implies that, as n ª ϱ, 
Because ␣ ª 0 and b ª 0 as n ª ϱ, there exists a positive integer n n n 1 such that ␣ y k 2 q 2 b F 0 for all n G n . Therefore, we have
Ž .
for all n G n . Letting x y q s ␥ , s k ␣ , and s 0, it follows 1 n n n n n Ž . from Lemma 2.2 2 that x ª q as n ª ϱ. Ž 
Ž . Ž .
n q 1 n n n n n n n n
In view of the uniform continuity of J on any bounded subset of X, we 
Ž .
n q 1 n n n n n y 1 2 nq1 Ž . 3.22 , it follows that d ª 0 as n ª ϱ. Because ␣ ª 0 as n ª ϱ, there n n Ž . exists a positive integer n such that, for all n G n , 1 y 2␣ и 1 y k ) 0. 3 3 n Ž . Therefore, for n G n , 3.21 can be written as follows,
Because ␣ ª 0 as n ª ϱ, there exists a positive integer n G n such
that ␣ -␥ for all n G n . It is easy to prove that
n Ž . for all n G n . Therefore, 3.23 can be written as the following form: For 4 all n G n , 4 5 5 ½ y q 1y␤ x q␤ Sx , Ž . In addition, it is easy to prove that q is the unique solution of the equation f s Tx in X. This completes the proof. 
